Abdominal paracentesis is a frequently employed diagnostic and therapeutic procedure for patients with refractory ascites, typically in patients with cirrhosis. It is generally regarded as a safe procedure with significant complications occurring in <1% of cases. Most hemorrhagic complications are due to abdominal wall trauma, during which clear evidence of active bleeding is usually visualized during the procedure. Delayed hemoperitoneum is a rare complication of large-volume paracentesis in which clinical evidence of active bleeding is typically absent until substantial blood loss has taken place (often several days to a week later), leading to an exceedingly high mortality rate. Herein we describe a case of delayed hemoperitoneum in a 55-year-old man with heart failure. This case emphasizes the importance of identifying patients who are at high risk for delayed hemoperitoneum as well as the need to closely monitor complete blood counts in the days following a large-volume paracentesis.
CASE DESCRIPTION
A 55-year-old man presented with a 2-week history of worsening dyspnea and abdominal distention. He had atrial fi brillation, chronic heart failure (last known ejection fraction 25%), and chronic kidney disease. He reported nonadherence to his furosemide for 3 weeks. He had a massively tense and protruding abdominal wall and 3/4+ pitting lower extremity edema to his knees bilaterally. His international normalized ratio was 2.3 (on warfarin), serum creatinine 2.33 mg/dL (baseline: 2.0-3.0 mg/dL), and albumin 2.3 g/dL. Abdominal ultrasound revealed hepatomegaly without cirrhosis. Two doses of 80 mg intravenous furosemide led to minimal reduction of his abdominal ascites. A paracentesis under ultrasound guidance was performed in the left lower quadrant and yielded 5 L of clear, transudative fl uid. No evidence of hematoma was noted, and the procedure provided immediate symptomatic relief.
Th ree days later the patient began complaining of mild, diff use abdominal discomfort. Over the previous 3 days his hemoglobin level had dropped from 8.4 to 6.9 g/dL. No evidence of gastrointestinal or genitourinary blood loss was noted. Th e patient, a Jehovah's Witness, refused transfusion of any blood products and in the next 2 days his hemoglobin declined to 2.9 g/dL. A repeat diagnostic paracentesis was performed and showed 10 mL of blood-tinged fl uid. Th e following day a tagged red blood cell scan indicated evidence of increased activity near the duodenum and gastric antrum (Figure 1 ). An urgent upper endoscopy demonstrated no evidence of active upper gastrointestinal bleeding but did demonstrate a bluish hue on the posterior stomach wall, suggestive of a possible intraperitoneal or retroperitoneal bleed. Subsequent noncontrast computed tomography (CT) of the abdomen and pelvis showed likely hemoperitoneum localized to the mid-lower abdominal wall (Figure 2 ). An urgent epigastric and gastroduodenal angiogram did not reveal any evidence of active bleeding.
The patient continued to refuse blood transfusion and was treated supportively with intravenous fluid and albumin infusions. Slight improvements in serum creatinine (3.6 mg/dL) and hemoglobin (4.1 g/dL) were noted. Th e patient refused any further intervention and was discharged to home hospice; he died 3 days later, 11 days after the initial paracentesis.
DISCUSSION
Large-volume paracentesis (>4 L) is a common bedside procedure utilized in patients with refractory abdominal ascites with poor response to diuretic therapy. Th e procedure is typically regarded as safe and carries a hemorrhagic complication rate of <1% (1, 2) (further reduced with ultrasound guidance and a left lower quadrant approach [3, 4] ). When hemorrhagic complications occur, they are typically due to abdominal wall vessel puncture, with visible bleeding during the procedure (2). Consequently, many patients are discharged soon after the procedure and without close follow-up.
Delayed hemoperitoneum is a rare hemorrhagic complication of large-volume paracentesis. Th e proposed mechanism is the large volume fl uid removal, which results in a rapid drop in intraperitoneal pressure. Th is promotes a transient pressure gradient in the splanchnic circulation, promoting dilation and rupture of friable mesenteric varices (1, 5, 6) . Due to slow venous bleeding rates, patients are often initially asymptomatic. Th e most commonly reported symptom is vague abdominal pain (1), which may be overlooked in patients with chronic ascites. Peritoneal signs typically do not occur until late stages (if at all), and any clinical signs of bleed may be absent until substantial blood loss has taken place as long as several days to a week later (1, 5) . Consequently, patients have been known to present in hemorrhagic shock, and mortality rates are reported to exceed 70% (5).
Given the rare occurrence of delayed hemoperitoneum, clinicians must be made aware of high-risk patient groups. Previously established risk factors include advanced cirrhosis with refractory ascites, history of previous large-volume paracentesis, and the appearance of retrograde mesenteric venous fl ow on ultrasound (due to the occurrence of large mesenteric collaterals, which are predisposed to rupture) (5). Additionally, an association between postparacentesis hemorrhagic complications and chronic kidney disease has also been noted (likely due to platelet dysfunction) (6) . Surprisingly, no associations between coagulopathy and hemorrhagic complications of paracentesis have been shown, so there are currently no guidelines for either preprocedural coagulation parameters that contraindicate paracentesis or the prophylactic administration of fresh frozen plasma or platelets (3, 5) .
Previously described cases of delayed hemoperitoneum have not demonstrated evidence of intraprocedural abdominal wall trauma or other complications; thus, it is critical to recognize potential warning signs (1, 6) . Complete blood counts should be closely monitored for a minimum of several days in high-risk groups, and once a notable drop in hemoglobin is detected, a diagnostic paracentesis should be performed to assess the presence of visible blood (5) . If blood is detected on diagnostic paracentesis, an abdominal CT scan or ultrasound should be performed to evaluate for abdominal wall hematoma. In the absence of apparent hematoma formation, angiography should be strongly considered (5, 6) .
Initial management should focus on identifi cation of a bleeding source with interim supportive management. Coagulopathies should be corrected, and patients should be fl uid resuscitated with normal saline and packed red blood cells as needed (6) . In the event of patient blood transfusion refusal (as in our case), albumin or artifi cial colloid solution should be given. Previously described successful interventions include portocaval shunting and embolization or surgical ligation of bleeding vessels (2, 5) . Unfortunately, angiographic visualization of bleeding vessels is often diffi cult, and in the setting of hemodynamic instability, laparotomy may be needed for adequate visualization of the bleeding site (5) .
Th e most important preventative measure in delayed hemoperitoneum is daily monitoring of complete blood counts for a minimum of several days to ensure rapid detection and minimize blood loss (1, 5) . Patients with underlying renal dysfunction may benefi t from prophylactic transfusion of fresh frozen plasma or desmopressin acetate-a target of future studies (6) . Finally, patients with risk factors for hemoperitoneum may benefi t from either a lower-volume paracentesis, slower drainage of ascites, or concurrent administration of albumin to guard against rapid changes in the intraperitoneal pressure gradient (1). Figure 2 . CT of the abdomen and pelvis without contrast reveals hemoperitoneum (arrows) localized to the lower left and middle quadrant.
